The study included a sheep flock comprising five genetic groups. The ELISA was applied to perform constant monitoring (every six months) for the infection of ewes with small ruminant lentivirus (SRLV). The research results demonstrated a negative effect of SRLVs infection on lamb rearing that, depending on the genetic group, proved to be lower 1.3%-1.4% compared to the seronegative mothers. At relatively equal fertility (94%-100%) and more differentiated prolificacy (179%-198%) in all the examined groups (except the Suffolk breed), a rearing index was higher in the seronegative animals 6.8%-24.1% compared to the seropositive mothers. The Suffolk breed proved to be the genetic group most susceptible to SRLV infection. A prolificacy of infected ewes was 10% lower, a lamb rearing rate was 13% lower , and a general reproductive performance was 18% lower in comparison to healthy ewes.
The small ruminant lentivirus (SRLV), a causative agent of maedi visna disease, is widespread but it has been especially noted in North America, South Africa, and Europe (13) . The first cases of the disease were reported in a Persian lamb breed exported from Germany to Iceland in 1933 (12) . In Poland, this disease was described by Zadura et al. (14) in 1975, whereas, Salwa and Węgrzyn (11) in 1993 obtained the local isolate of SRLV from the peripheral blood leukocytes and lung explants of infected sheep. Many authors (3; 13) assume that ingestion of milk from an infected dam, especially colostrum, is the major factor in the transmission and promotion of SRLV infection in lambs. Other authors (1, 2, 6) believe that a direct contact with affected animals may pose a high risk of infection, however, this way of transmission seems to be less significant. It is worth noting that poor rearing conditions and stress contribute to the development of infection and spread of the disease within a flock.
The SRLV-infected animals may develop interstitial pneumonia with dyspnea and wasting, arthritis, and mastitis, or give birth to small, weak lambs. The available data provide not much information on the impact of SRLV infection on sheep reproduction performance. Assessing the reproductive effects of natural SRLV infection is difficult because it is interrupted by the current heath status of the examined animals, as well as by other factors, including different genotypes, age, mating system, and nutrition. Here, selected traits of ewe reproduction were analysed in animals naturally infected with SRLV.
Material and Methods
The studies involved sheep comprising the following five genetic groups: Suffolk breed (S), two synthetic prolific-meat lines BCP and SCP (4), and the three-breed crosses LB (50% Berrichon du Cher, 25% Polish lowland sheep, 25% Romanov sheep) and LS (50% Suffolk, 25% Polish lowland sheep, 25% Romanov sheep). The SRLV infection status of these animals was monitored by the detection of specific SRLV antibodies using an ELISA kit (Institute Pourquier, France). The assay was performed according to the manufacturer's recommendations, and OD values were measured at 450 nm with a microplate reader (Dynatech MR 5000). A serological survey was performed on serum samples collected twice per year, between June and July, and between November and December (the animals were considered SRLV+ when seropositive results were obtained twice in the same year). Observations were made in a four-year period in a flock that included 298 ewes. Constant monitoring was conducted during the lambing season and the subsequent rearing period.
The following reproductive traits were calculated: fertility (number of lambed/number of mated dams), prolificacy (number of lambs born + number miscarried and stillborn/number of pregnancy dams), lamb rearing until 56 d of age (number of reared/number of born lambs), and reproductive performance (number of weaned lambs/number of mated dams). All traits were presented as a percentage value. The traits of infected ewes were compared to those of uninfected ones.
For the purpose of the experiment, the sheepdams and their offspring were kept in one flock under the same nutritive and environmental conditions. The mean age of the groups in the population was similar. The breeding pattern was a harem system (25-30 dams/reproductive ram) from 1 st August to 15 th September.
The results were analysed statistically with the use of the χ 2 test to verify the differences between the mean value of each reproductive trait of infected and uninfected animals.
Results
The data showed that the reproductive performance traits of the investigated population varied over the years. During the first three years, flock fertility was maintained over 95%. In the last year, however, it declined to 92.7%. The flock prolificacy index ranged from 167.2% up to 177.2% through the examination period. A 10% fluctuation of this index recorded between years appeared to be statistically insignificant. Analysis of the lamb rearing through 56 d of age showed that it was below 89%, while in the following years, it decreased to 83.4% The differences noted between years were statistically significant (P≤0.05) ( Table 1) .
The above indices made up the reproductive performance indicating the number of reared lambs obtained per 100 dams in a flock. This index varied between 134.1% and 150%, and the differences between the second year and the two subsequent years were statistically significant (P≤0.01 and P≤0.05, respectively). The investigated flock consisted of animals of the same age, which varied from 4.8 up to 5 years.
In the analysed population, positive results of ELISA were obtained in 39.8% of sheep. The highest number of seropositive animals (47.1%) was recorded in the first year, while in the following years, the seroprevalence dropped ( Table 1) .
As presented in Table 2 , the seroprevalence of each breed group varied. On average, in the Suffolk breed, it reached 50.2%; in the crosses of LS, it was 56.6%; and in the other genetic groups, it ranged from 33.7% to 36.4%. It should be emphasised that over the four-year period, a different percentage of each genetic group in the population was noted. The highest percentage (57.1%) was recorded for the BCP and SCP synthetic prolific-meat line animals, whereas as for the Suffolk breed and the LB and LS three-breed crosses ranged between 12.0% and 17.2%. Table 3 presents the data related to genetic group and age. The seropositive animals were older than seronegative sheep 1.2 years, and this relationship was statistically significant. This difference was maintained in all breed groups; however, with statistical significance noted only for the Suffolk breed (P≤0.01) and the BCP line (P≤0.05).
The sheep of the Suffolk breed were characterised by a lower reproductive performance index as compared to other genetic groups. The incidence of small ruminant lentivirus disease in the flock did not have a statistically significant impact on fertility or prolificacy in a breed group or for the whole population. Some impact of SRLV infection was noted in case of lamb rearing and reproductive performance. The analysed indices appeared to be lower in all breed groups of seropositive sheep, except SCP and LS, as compared to the seronegative animals. As for the Suffolk and BCP lines and the LB crosses, compared to the seronegative group, the differences in lamb rearing were lower 7.1%-14.0% and in case of reproductive performance 11.6% to 24.1% than in the seropositive dams. These differences between the genetic groups were confirmed statistically (P≤0.01). 
Discussion
The present investigation included the Suffolk breed, three-breed crosses developed on the basis of the Polish Lowland Sheep Uhruska variety through crossing with prolific breed rams (Finn or Romanov) and meat breeds Berrichon du Cher (LB line) and Suffolk (LS line). The three-breed crosses were used to develop the new synthetic prolific-meat lines BCP and SCP in a further breeding programme. In this flock, breeding work has been continued and this resulted in a high sustained level of fertility and prolificacy index (95.6% and 171.9%, respectively). However, the lamb rearing index recorded over the four-year time proved to be relatively low (83.4%-88.9%), which in turn affected reproductive performance ranging from 134.1% up to 150%. It is worth noting that the population age was similar over the years (4.8-5.0 years).
The research results demonstrated a negative effect of SRLV infection on lamb rearing, which, depending on the genetic group, proved to be lower by 1.3%-1.4% compared to the seronegative mothers. At the beginning of the investigation, 47.1% of the studied population exhibited the presence of SRLV antibodies. This seroprevalence is comparable to the results previously reported by Kędziora et al. (7) . However, the preliminary investigations conducted by Kozaczyńska et al. (9) in 12 flocks in the Małopolska, Pomorze, and Lower Silesia regions indicated a differentiated infection level (from 0.5% up to 96.1%).
In the study, which involved animals exposed naturally to the virus, it is difficult to identify the source of infection and route of virus transmission and spread within the population. The source of infection might have been rams imported from countries where maedivisna disease had been identified. Subsequently the percentage of SRLV-infected sheep declined to 35%-40%. One possible explanation is that this decline reflects consideration of the serological status of the animals at the time of breeding work in the sheep flock.
Analysis of seroprevalence in each genetic group revealed that the Suffolk breed and the threebreed cross LS (with the 50% distribution of the Suffolk genotype) were the most susceptible to infection with SRLV. This observation remains with the agreement with the results of the earlier investigation by Kędziora et al. (7) . A lower infection level was reported in the sheep group LB (50% Berrichon du Cher), as well as in the synthetic lines BCP and SCP.
The studies by Huonwers (6) The above mentioned findings have been confirmed in the study, which involved a comparative analysis of the reproductive traits of seropositive and seronegative sheep. Genotype had a significant impact on the reproductive level, and in each breed group the seropositive sheep were older than the seronegative.
The results also demonstrate that SRLVinfected dams tend to give birth to weaker lambs of lowered resistance to environmental conditions, leading to an elevated mortality rate during the rearing period. The study performed by Arsenault et al. (1) revealed that lambs born by SRLV-infected ewes weighed 0.94 kg less at birth than those born by uninfected animals, and this outcome increased their mortality rate up to 30 d of age compared to lambs born by uninfected dams.
In the study a lower lamb rearing index was recorded in all breed groups of seropositive sheep as compared to the seronegative animals. As a result of poor lamb rearing (by 7.1%-14.0%) at relatively equal fertility and prolificacy within the breed groups, the lower reproductive performance of sheep was observed among the infected animals.
In conclusion, a four-year assessment of a sheep population representing various genotypes revealed that SRLV infection negatively affected reproductive performance, causing serious economic losses. Major preventive measures should include a regular serological screening and culling of SRLVinfected animals, as well as purchasing animals from flocks declared as free from SRLV infection. The surveillance of SRLV infection must be continuous. Repeated serological testing and restrictions on the movement of sheep between flocks are important measures. In addition, meeting biosecurity requirements and providing optimal nursing-rearing conditions are essential factors in order to maintain virus-free flocks. These measures may produce sheep populations with a lower susceptibility to small ruminant lentivirus infection.
